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PROBLEM TO BE SOLVED: To provide a lens system with which a high resolution can be provided 
while reducing a color aberration without expanding a device by providing the system with one set of 
lenses mutually bonding a front lens group arranged on the side of reduction and composing the 
system of plural lenses so as to have positive power. 

SOLUTION: An image forming lens system 1 is provided with a front lens group 2, a diaphragm 4 and 
a rear lens group 3. The front lens group 2 is provided with one set of lenses mutually bonded while 
being anranged on a reduction side B, for example, and has positive power. The diaphragm 4 is 
arranged so as to be coincident with the synthetic forcal position of the front lens group 2 on the 
magnification side A. The rear side lens group 3 is anranged on the magnification side A of the 
diaphragm 4 and composed of plural lens and has negative power. Besides, the front lens group 2 is 
composed of a first lens 1 1 arranged on the reduction side B. a second lens 12 arranged on the 
magnification side A of the first lens 1 1 , a third lens 1 3 arranged on the expansion side A of the 
second lens 12, and fourth lens 14 bonded on the surface of the third lens 13 on the magnification 
side A. 
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46. 5025 


12 


-27. 84122 


0.30781 






13 


-74.04511 


1.90000 


1. 437489 


7a 4412 


14 


114.58908 


3. 88084 






13 


-19.47599 


8.213K 


1.846663 


23. 7848 


18 


-27.84084 


Ql IOOQO 






17 


302.57105 


5.39987 


1.804199 


48. 5023 


18 


-51.53185 


is.»a9e 






19 


-28.21198 


1.90000 


1.848883 


23.7848 


20 


-39.4533 









(8) 



S^S^l 1-231215 



13 



14 



f = 59. 99 7mm, M=6, IMH=60mm, N 
A=0. 169 

TT = 4 55. 94 1 9mm, OAL=100mm 
[003 81 011(a) . (b) , (c) i3itJ^12(a) 

(b) . (c) i±. ±ia(Di:e)ic^$nfc^®^>^ 

i.<D^^im. ^K^^> ^^^^ fiirmiS6Om*10 



m, 4 0 mm, 0 mmCD®iRM5:^n^^t^7r;'to 
Wxni. ^3l^>Xl3i:^4 uyXlAO^m^'mtm 

XI 8i:^l 0 1/>X2 OODr^lCltJCCOtai/^X (1 
9) S:IBSbTV^S. 

[00391 <m^m^ \t. H4 iz^^m (Dm 

[^41 



-93. T2972 
43. 77102 

-791, »nM 
27. 1«709 
-01.83047 
Itt. 93603 

-23. 4471 
-294.eS9S 
lOa B9429 
-ai. 21229 

-2S.2e2a 

-94.40332 
-2919.23922 
75. 19458 
133. 80912 
-SO. 90382 
-3a 94044 
-43. 44652_ 



5, 5M7i 
0.10000 
11.01809 
0.10000 
7.90119 
X9998 
17. 31972 
1.30147 
1.90000 
7. 9S895 
7.0193 
9.70043 
1.00X0 
0.10000 
1.9000O 
0. 90174 
6.20236 
16. 37224 
1.90000 



i.W4ifiT 



1.908104 

1.60311 
1.946963 



40. 7344 

60. 6946 ^ 
23.7848 . 



[0 0 4 0] A^\yyX7'-!^i:^t^^m^y^^^ 

f = 59. 999 9mm. M=6, IMH=60mm, 
NA=0. 169 

TT = 4 57 7 7 2 9mm, OAL= 1 0 0mm 
[0 04 11 013(a) . (b) . (c) feJ:U®14(a) 

(b) , (c) ii> ±ja(^<fe^t-^^^^-^®^^^ 



.)Rm 4 0 mm, OmmO:>imm^ti^'et\B■r, 

XI 7il^l OU>X2 0<7)r^lCl«ca)Cil/>X (1 
[0 0 4 2] <jaifefi^J5>*5'^ BISlCxfC-rmsCD^ 




[0 0 4 3] ±gBl.>X7^-^'5:«-r2'^^l^>^^<^ 
A. ifejME^TT, i3i:t;i/>X±:gOALl±eAT© 



f = 59. 9 8 84mm. M=6, IMH=60mm, 
NA=0. 169 

TT=4 3 1 9372mm. OAL=l00mm 
50 [0044] 015(a) . (b) . (c) feJ:tJ®l6(a) 



(9) 



11-231215 



15 

(b) . (c) li. ±m(D^^^^m^ntc^^y^ 

m 4 0 mm. OmmO)mm^'tn^^7i^^^ 
m\t. ^3l/>>C13i:^4V>X14CD^ffi*^ 

XI 8iimiOU:/X2 0£Dr^lCl*SC<Dai/>X (1 



16 



*9) SSaSU Sffi5:0. l%OTC^BiltbTVxS„ 

[0 04 5] <|IS6^?!I6>^6li. mi\^Birmi<Dm 




0. 10000 
4.01080 
0.53128 
n. 3193a 

a.isioi 

24. 38217 
0.1QQ00 
1.70000 
0.100QO 
XS609Z 

ata729 

13. 1US7 
9.21724 
1.70000 
4.83334 
3.69187 

a. 10000 

6.63789 



7 V <9l V j| 
"5574436 



1.744001 

1.804199 
1.80918 



44.8991 

46. 5023 _ 
25.4364 




[0 04 61 ±m\yyx^-'^^^t^^^^^''^^'^ 

f = 59. 9 87 5mni, M=6, IMH=60mm, 
NA=0. 169 

TT=4 5 5 89 84nim, OAL=100min 
[00471 Ell8(a) . (b) . (c) i3J:tJ®19(a) 

(b) . (c) li, ±si(D^^iz.m^nk.f^^^y^ 



205Sm. 4 0 mm. 0 mm^D^JR^^^^^*^^-^- 
^Jt'l*, ^3 1 3 i:^4 1 4 

X17(7)Jj£^ffl!lAtC2%®iai/>X (19. 20) ^W. 
[0 04 8] <^^J7>®2 0li. ®3\ZB^^0) 

[^7] 



6&»#Sri 

-aM4.3i53- 

-71.49666 
39. 31361 
-324.92344 
25,60071 
-79.49316 
1117042 

-19. 63799 
344.70177 
53.84204 
-2a 21 854 
-22.00333 
-30.3341 
-21.36488 
-27. 5047 
3QZ1. 82826 
-46.74829 
-24.59213 
-33. 24417 



ia 46274 

a 10000 

■. 72133 
a 10000 
t. 02022 
5.6246 
14.3288 
1. 2248S 
1.60000 
2.24993 
6.04234 ■ 

a 9997 
ia6637 
2.13416 
1.63213 
a 10000 

5.3642 

1,60000 



1.864'IM' 



' 46.^ 



1.804199 

1.363839 
1.739198 



46.5025 

60. 8301 
27.5302 



[0 0 4 91 ±|ab>X7=-f 

PUTT. fe.ktJs^^^^^OA'-'^''^'^ 



A, 



f = 59. 9 868mm. M=6. IMH=60mm, 
NA=0. 169 

TT=444 4361mm. OAL=100mm 
[0 0 5 01 @2 1(a) . (b) . (c) 33J:tfl22 2(a) 



(b) (c) it, ±|a<7)J:e>K#lfiK^*l'feS£^^>^ 
m 4 0 mm. 0 mm(7)«lKM5:^-ti^*T'^^" 

m\t, m iyyy^ 1 3 ^^^^ 1 4 og^®*^ 

:C1 8i:mi ov>X2 0©r^nitfe®ei'^^^ 

50 [00511 <^«^8>023li. @2lC73^-r^2(D 



17 



(10) 



t^8] 



!RFgB5f 11-231215 



18 













1 


Sift.aiMi 


4. S34-^3 


1.804199 




2 


26083 


a 10000 






3 


38.80449 


7.05177 


1.804190 


48.9029 


4 


1838. 59189 


a 12241 






5 


24. 38371 


8. 78723 


1.583839 


60. 8301 


6 


-118.9182 


1.80000 


1.799198 


27,9302-!' 


7 


18. i9as 


19.90394 






8 




1.1389 






» 


-28.83KI3 


1. 80000 


1.848663 


23.7848 


10 


-281.87998 


4 39035 






11 


9a 84725 


9.8231 


1.812717 


98. 9782 


12 


-27. 88317 


8.81148 






13 


-2a 0945 


1.8000) 


1.80918 


29.4984 


14 


188, 87284 


4 31507 






19 


-77.42185 


3. 7288 


1.848863 


23.7848 


16 


-4a 34949 


a 100OO 






17 


209. 12818 


8. 41879 


1.83400 


37.3451 


18 


-39. 12991 


15.81448 






19 


-31.04057 


1.80000 


1.918798 


64.1983 j 


20 


-47. 73599 









[0 0 5 2] ±|BU>X-r-3f«:«^-5iS^^>^^<^ 

it u ic* ti^niass tit V 

f = 59. 9 84 7mm, M=6, IMH=60mm, 
NA=0. 169 

TT = 44 7. 2252mm, OAL=100mm 
[0 0 5 3] 02 4 (a) , (b) . (c) ia^xm2 5{a) 

. (b) , (c) li, ±MZ(D^^\zm^^tir=^m\^y:< 

m, 4 0 mm. 0 mma)fi|ItZ^^:■€•4^-?4^7^c•to **fi65S 



^mX'\i> ^3 l/yXl 3 tf^A 1/>X1 4<DbcH 

8, 19) ^mmu Mffi&o. i%OTw{gMb"rv> 

20 

[0 0 5 4] <|ISfe^j9>H2 6li, mSKT^-t^SCO 

•to 

[^9] 







■fflNldt 






1 


68a 49731 


1741 1i 


1.804199 . 


46.5025 


2 


-76. 18834 


a 10000 






3 


39.9132 


6.74558 


1.804199 


46.5025 


4 


-lOia 841 


aioooo 






9 


29.4088 


8.18923 


1.563839 


60. 8301 


8 


-101- 19257 


X 38833 


1.755108 


27.5302 


7 


16.74743 


17. 12091 






8 




1.18921 






9 


-21.99842 


1.80000 


1.846863 


23.7848 


10 


179. 93984 


2.4624 






n 


91.48832 


9.84268 


1.812717 


38.5782 . 


12 


-22.06878 


3. 43579 






13 


-22.98221 


ia 00442 


1.80518 


29.4562 


14 


-28. 25932 


1.40319 






19 


-21.04887 


9. 84689 


1.846863 


23. 7348 


16 


-38.90S82 


a 10000 






17 


esa 20644 


8.46025 


1.83400 


37.3451 


18 


-43.82055 


15. 88883 






19 


-28.01158 


1.60000 


1.516798 


64. 1BB3 


20 


-93, 87293 









[0 0 5 5] ±|aU>X7'-i'5:^-r5SS^^>^^<0 

f = 59. 9 863mm, M=6, IMH=60mm, 
NA=0. 169 

TT = 449. 89 2mm, OAL=100mm 
[0 0 5 6] 02 7(a) . (b) , (c) SJ:U^2 8(a) 
, (b) , (c) It. ±IBa)J:^{C^S4xfc^®U>:^ 

m, 4 0 mm, 0 mma>^Jl5lMS:-€-4x-?tt7r;-t. ^{c^ 



40 mX'\t> 1^3 1/>X1 3 tf^A VyX 1 4 (Om^] 
9) S:S2SU Mffl5:0. \%ilk-V\Z^\^X\'^^. 

[0 0 5 7] «:33, ^^^(mmx\t. ^w\y-'^r 

\y-^y \y^<Diz^ S *^ uyX^oMizMhXM 

50 ^ift®±^cI^S3m:^^s#^, im^i^-'^y^^ 



(11) 



11-231215 



19 



20 



10 



[00 5 8] 

[01 ] jjc^^oDH 1 vyX^ 

[02] 2|i:5ima<Dm2CD|IS6<7)J^®{^'^SM^l^>X?Ps 20 
[041 2is:5g^<3Dm40^0J^MlC'e^'5^l^:>X^ 




(a) i*^®iR^a (b) (c) \mm& 

[0 8 1 :mm(D^m i ic^it s^iK^-e*> u . 

(a) tt#lg6 0mm(D^ltX^. (b) tt#l«4 0 mm© 
:g|lKM0, (c) tt#lgOmmCD^l|X^"C'&S„ 
[09] 2js:|8^c7)^«*!12lCj3l-tsmiR^'C-&y. 

(a) li^BflxMs. (b) \tmss^^ (c) 

[0101 2ic^^SOD|@[ife0!1 2 ICfelt S^itZ^T-fe U , 
(a) li0^g6OmmG)imitZm (b) \mm^Omm<D 40 
ig|lK» (c) l^:|SlSOmmO#JKM0T'&So 
[0111 *l8WG>ia6«^J 3 tCiSWSKflXMST'fe U . 

(a) li«®iRM0, (b) li#,^JKm (c) liSfflJK^ 

[012] i^w^(Dimmz\zio\-i^ws^x^^i. 

(a) ti^lS 6 0 mmOTi^ltX^ (W liflRlS4 0 mmO) 
:g|JK^0, (c) »^]«0mm<7)^lR^'e*)S= 

[01 31 2^%^g<D^^J4lcfet:rs^iR^T*fe'J^ 

(a) li^Bflx^ (b) \i.ms3^ (c) \mmM 

0T?^-5o 



[014] 2^^^B®^Jte^J4 ICfeWS^JtX^T'fe y , 
(a) ttfllS6OmmOaitsm0. (b) li®li4 0mm© 

[0 1 5 1 2is:^^(D|Qig0!1 5 lCfeWS^lR^0-e$) 'J , 
(a) li^®lK^0. (b) (c) 
0-eS)5. 

[0161 *|8^(C^^J 5 tcfe W5«iK^-r-fe y 

(a) li®lf6Omm(DmiK^0, (b) a«lS4 0mm(D 
ilJ!X^0. (c) li^flSO mni©«|lKM0T-feS= 
[017] :*:|6^®^^^6tC'^Sie®l^>X^a)fil^ 

[0 1 8 1 *|§^<3!)Slfi6««1 6 tcfclt S^JK^EIT-fe U > 
(a) li^®iR^0> (b) (c) liSffiiK^ 

[0191 3|s|gBI©ieS6«»J6{C^ltS«Jl5MIT'S)y, 
(a) ttfiStft 6 0 mmCDflllK^a (b) 1*^1^4 OmmO) 
i^l|5m0. (c) ttlSli5OmniCD^IlXM0-C'&So 

[020] im^o^^i 7 ic^s»gi& 1/ y x^oim. 

$:a^-rWT®0'C*feS, 
[021] ;*:|SW<Z)^«»J 7 J3l-t •5^IR^0T'& U , 

(a) li^®iKg0> (b) li#K^JtX^. (c) liSfflJK^ 

[022] :^^<Dmm 7 tC33l-t S^HX^-efe V , 
(a) lilfeiKeOmmro^lKm (b) tt^l©4 0mni© 
i^lKM0> (c) li^]SOmniO^lKM0'C'&€)= 
[02 3] :*:5l^<75|IIi60!l8lc^5*S^^>X^<Z)^ 

&a^fWTffl0t'$)5. 

[0 2 4 1 8 lCfel-j-SS[lKB0t'fe y , 

(a) li^BflXm (b) (c) liMfflilX^ 

[0 2 5 1 :mm(DMm s iz^»s>imiMm& u > 

(a) \m^QOmm(DimiMm. (b) Ii#lg4 0mmc0 
miKM0> (c) \m^Omm(Dmt^X^^o 
[02 6] :$:^^a®iafe{^J9lC'e^S*S®l/>Xa?iO«lfia 

$:a^-tWTffi0"^*S. 
[0 2 7 1 :^^(Dmsm 9 ICSWS^flX^T'fe U > 

(a) id^fflJKMS (b) ii#^*JKM0, (c) \mmim 
[0 2 8 1 :^m^<^^^i 9 Km^mmmr'& y , 

(a) \tmMQOmm(Dimm^ (b) li^ili4 0 mm® 

1 im^>x;i5s 

2 IfjillU^Xff 

3 «tffl!]U>Xlf 

4 iKU 

4 a 

11 fgll/^X 

12 ||2 1/>X 
1 3 |g3 



30 0- 



50 



(12) 



#gg3f 1 1-23 12 15 



21 



14 M4U>X 

15 ||5V>X 

16 msuyx 

17 ||7 1/>X 

18 1^8 W^X 

19 m^^y^ 

2 0 1^ 1 0 U>X 

100 imm^u 



10 1 
10 2 
10 3 
104 
10 5 
10 6 
A 
B 



22 

01 



AM 



mi} 




[02] 



1 




(13) 4^5^11-23 12 15 



[03] 




[04] 




ti e Q w 



B tS IT 18 19 20 



(14) 



im^l 1-23121 



[05] 



/ 



rt ri r4 r» ri r« fi r» r» m nt ni ru ra f" "* i" 




[06] 



[08] 




108 



i/-ifaBii 



I 



So3 ^ 



CO) 



(b) 



to 



QjOZOQ 



-0.0200 
OlOZOO 



-OlOSDO 
0U02OO 



-OJ»DO 



s 

QJ3ZW 



-OjOEOO 

oozoo 



ft* 



eoinm 



40nmi 



•4J0200 
0U»Z00 



Omm 



(15) 



#BB¥ 11-231215 



[EI7] 



(fl) 

mnmm 



(b) 
60tnm 



CO 

mm 

60 mm 





-ui -6.8 0.0 0.5 to 



I 1 1 » 1 

-2.00 -too 0.0 LOO 2.00 



3»lEiRfi (mm) 



*jft«Ufc (mm) 



MM i9£) 



[09] 



(a) 



(b) 

«« 

60 mm 



(c) 
60mm 



-io^-ISi 0.0 0^ 



T too 



•030 



-0.25 



-I 




'to -0.5 o!o to 



f- 1 1 1 1 

-2.00 -too 0.0 too 2.00 



99)111 ft (mm) 



4^Mm (mm) 



(HO 



(16) 



1-23 12 





Ley J- ^ J 






OJOtOO 




s 










60mm 


-OjOZOO 




-0^200 





QlOSOO 



-0X200 



-OittOO 



0.0200 



-0^200 

o.oeoo 



-Oj0200 



40(nin 



[SI 2] 



(0) 



Qnvn 



0.0200 




-^•OJIZOO 





OuOSOO 



^zoo 
ojosoo 



(c) 



-OlOZOO 



5 

04)200 



GOtran 



-OLoeoo 

OlOZOO 



40nm) 



-00200 
0^200 



OfTun 



-0J}2Q0 



[01 1] 



(a) 



(b) 
eomin 



(c) 

ft* 

60mm 



T1.C0 



•0.75 



•0^ 



026 



I j 1 1 1 

uo -6j oj» oj lo 
(mm) 




^jftiRfi (mm) 



I 1 1 1 1 

•U» -too 0^ loo 2J)0 



fiAiK!l(«) 



[121 3] 



(17) 



^m^l 1-231215 



(a) 



(b) 
eornm 



80mm 



tI.00 




I 3 1 Z — » 

-1.0 -0^ 0.0 0.S to 




-lo 'is 0.0 55 



I 1 1 1 1 

-2.00 -100 0J> LOO 2.00 



Crrvn) 



[Ell 4] 



[01 6] 



unoo 



-OjOZOO 
0X200 



(b) 



-OjOZOO 
OUOZOO 



to 



-QlOSOO 



s 

ooeoo 



OUOZOO 



-OlOZOO 

ojieoo 



-41.0200 



SOmn 



40n«n 



Oiiin 



oosoo 



(a) 



HUIZOO 
OJB200 



(b) 



-OyOZOO 

OlOZDO 



CO 



S 

0.0200 



-O^ZOO 

oozoo 



-Ol0200 
0^0200 



-04)200 



mm 



60nini 



40iRni 



Otm 



I' 



(18) 



4^5pi 1-23 12 15 



[lai 5] 



<fl) 



(b) 

60mni 



60mm 



• - 0.75 



0^5 



J6 0.0 o!s Jo 




I j I 1 1 

-1.0 -0.S 0^ 0.5 1.0 



I 1 1 1 1 

•ZM -too 0.0 UOO 2^0 



n^m^M (mm) 



(mm) 



[HI 7] 



r4 n r< r« rr ft ^ r« ''w f"" ^» f» 7* 





I 



[01 81 



(19) 



im^^ 1-23 12 15 



CO) 



(to) 

60mm 



(e) 
BOmm 





Jlq 4.6 olo o'.6 LO 



«IiJClM (mm) 



g^AJRIt (mm) 



I 1— — I — I ' 

-2.00 -too 0.0 uo i.OQ 




(20) 



[H2 01 



1 




[02 11 



(d) 



Cb) 
60mm 



(c) 
60mm 



tLOO 



0.75 



-0.S0 



0^ 



-fo -<U w ols i -to 0:0 c;5 to 




1 



T » 



-2'.00 -too 0.0 LOO 2.00 



l^i&iDltt (mm) 



fifties C«(} 



(21) 



^BB¥ 11-231215 



[02 3] 



I 




[024] 



(a) 



Cb) 
GOinin 



to 

eOrnm 



■0.75 



• 030 



0^5 



1 1 1 Z > 

.io -0^ 0.0 a* to 




-LO J olo ols ^LO 



r 1 • ' * 

-£.00-U}0 0.0 LOO 2.00 



atSiSlll (mm) 



(22) 



S^^l 1-23 12 15 



[122 5] 



[02 8] 



T 











ojozoo 



(b) - 



(c) 





-OjOZOO 



60inm 



40inin 



Qmtn 



Cb) 



-OjSZOO 
OJOZOO 



-0.0200 



s 

QJ12Q0 



-OOZOO 
00200 



EOrncn 



40niin 



Onvn 



-0.0200 

«|iRft(mm) 



[H2 61 



1 




(23) 



^fB§5jti 1-23 12 15 



[BI2 71 



(d) 



(b) 
60mm 



(c) 

«* 

eornm 



tLOQ 



-0.75 



-0^ 



I 1 -T 1 » 

_L0 -0.6 0.0 0.6 LO 



-uo 




io -0.5 olo oS Jo 



I 1 1 1 » 

-20)0 -LOO 0.0 LOO 2.00 



